Introduction
The problems are solved on the basis of the Laplace functional transfer. The fundamental computational relations for defining parameter fields of objects under study are given in the real variable field, which considerably simplifies the identification procedure. Deterministic approaches to construct mathematical models of the underlying surface (integral) thermal coefficients make it possible to forecast the formation of the sought-for temperature fields in the multidimensional object class under consideration. The paper is devoted to the problem of calculating vertical turbulent heat exchange in the glacier surface air on the basis of gradient observation data. The advantages of using glacier surface data for comparing different methods of turbulent heat flux calculation are shown. A formula for calculating small flux velocities is offered that explains the nature of changes in turbulent exchange caused by temperature contrast change with constant velocity better than any of the previously known formulas. An increase in the inversion layer temperature difference has been found to be dependent on the total heat flux increase from the ocean to the atmosphere. Aliyev, A. S., I. A. Alekperov, and T. M. Tatarayev. 1986. Some results of experimental investigations of turbulent heat exchange coefficient in the ocean-surface air layer. Bull. Acad. Sci. Azerbaijan, Earth Sci. Ser. 3:148-152.
Akhmedganov
Simultaneous measurements of turbulent heat flux H, mean wind speed u z and air temperature T for 10-m height, water-air temperature difference as well as wave characteristics were made in the Caspian Sea at a distance of 20 km from the shore. It was found that the turbulent heat exchange coefficient C in the formula H = pC CO Tu z is not constant but varies with varying stratification of the water surface air layer. C increases with moderate wind speed (to 9 m/sec -1 ) and decreases with high wind (over 9 m/sec -1 ). The value of C becomes smaller as transition from developing to attenuating waves takes place. The Reynolds analogy C u = C has only been confirmed for developed wave conditions. Aliyev, A. S., N. I. Achmedov, and A. I. Gumbatov. 1985. On the dependence of turbulent heat exchange coefficient on waves and the atmosphere over the ocean. Bull. Acad. Sci. of Azerbaijan, Earth Sci. Ser. 4:152-156.
The turbulent heat exchange coefficient is determined from observed data to be dependent on the Richardson number in the atmospheric layer over an undulating water surface. Results of an experimental study of temperature and humidity fields in the thin water surface air layer under water-air free convection conditions with a low water-air temperature lapse rate are analyzed. The analysis of cruise observations on a number of glaciers showed that anomalous temperature patterns and humidity characteristics that do not obey the Monin-Obukhov similarity theory are frequently observed in the glacier surface air layer. The existing techniques of gradient observation data processing can no longer be applied because of the anomalies. A technique for calculating sensible and latent heat turbulent fluxes on the basis of vertical temperature profiles and the mass fraction of water vapor (taking into account water phase transitions) is suggested. In this case, processing of observed data is reduced to solving a set of nonlinear algebraic equations by successive approximations using the least-squares method. A set of European Series computer-based procedures was developed for solving the problem. It is shown that for determining glacier surface heat balance the heat balance components must be found accurate to at least 1 W/m 2 . To achieve this, the number of measurement levels should be increased from the usual two to at least five and the instrumental error decreased about tenfold. A quasi-homogeneous glacier surface air layer model was suggested and numerically implemented on the basis of observed data from the Vavilov Glacier in the Soviet Arctic and Tuyuksu Glacier in the Zailiisky Alatau Ridge. Latent heat flux values and directions were computed from gradient measurement data for heights to about 8-10 m. The ablation value and sign were calculated from the energy balance equation.
Andreyev

Arapov
Ariel, N. Z., and A. V. Murashova. 1981. Calculation of revised nomographs for determining resistance, heat, and moisture exchange coefficients over the ocean. Proc. Main Geophys. Obs. 454:9-23.
Revised nomographs are given for determining resistance, heat, and moisture exchange coefficients over the sea by using standard ship measurements (Bortkovsky-Bütner model). The revision was made on the basis of generalizing and analyzing the results of field experiments on the dependence of resistance coefficient on (1) wind speed with neutral stratification and (2) the universal functions of wind, temperature, and moisture profiles. Characteristics of space-time variability of the sea surface heat balance components were determined for the Aral and White seas, taking into account the air mass transformation of the land-ocean interface. The average error in turbulent heat and moisture flux calculations for the Aral and White seas is shown to decrease by about 30-40% by taking this process into account. A model of formation for the thermal internal boundary layer (TIBL) in the air flow running from the sea onto land is offered. As a result of using the integral relations method, the heat transfer equation is reduced to a common differential equation that describes the increase in TIBL height as it moves offshore. An analytical expression for a maximum concentration of the constituent in the TIBL that is transported to the atmosphere from a source over the sea is obtained with the use of similarity theory notions. The results of an experiment in the Black Sea coastal area in August 1983 were used for choosing similarity constants and for comparison with calculated values for concentration. Aircraft temperature pulsation data for the lower part of the atmospheric boundary layer were processed and analyzed. The following temperature field disturbance characteristics were analyzed: pulsation occurrence per kilometer, amplitude pulsation average, and temperature root mean square deviation. The analysis of statistical results confirms the hypothesis of the merging of thermics with height. A double maximum in the diurnal variations of the temperature field disturbance characteristic was detected. This phenomenon is caused by the effect of thermal and dynamic factors on turbulent exchange intensity. Relatively simple analytical expressions were obtained for calculating temperature pulse variance, turbulent shear stress, and heat fluxes for given meteorological fields with stable stratification of the atmospheric boundary layer on the basis of simplified differential equations for second single-point moments. The computed turbulence characteristics are compared with those from an experiment that obtained measurements at the surface and at the top of a 300-m meteorological tower.
Barakhtin
Bortkovsky, R. S., and S. Yu. Sprigul. 1987. On the possibility of calculating turbulent fluxes over a thermally inhomogeneous and nonstationary ocean surface. Proc. Main Geophys. Obs. 506:147-158.
Maximum horizontal and vertical (water surface to top of air layer) temperature gradients are determined for which integral formulas based on quasistationary hypothesis can still be used for computing vertical turbulence fluxes. The possibilities of using such formulas in the energetically active zone of the ocean in close proximity to ocean fronts are estimated.
The numerical model of diurnal variations in atmospheric boundary layer meteorological elements incorporates radiative heat influxes. The turbulent energy dissipation equation is used for closing the system. The results showed that radiative transfer of heat is one of the major mechanisms contributing to the formation of the boundary layer thermal and turbulence conditions. The restructuring of the turbulence field caused by radiation absorption in the atmosphere shows the necessity of refining the existing semi-empirical closure models for a stratified boundary layer. A nonstationary model of the planetary boundary layer with rather a detailed vertical resolution is described. Equations of the earth surface heat balance and molecular heat conductivity of the active soil layer are considered that take into account heat exchange with the underlying surface. The large-scale relief and background processes are taken into account in the first approximation. Turbulence coefficients for pulsation and heat for the surface layer are calculated on the basis of the Monin-Obukhov similarity theory, whereas beyond the layer they are a priori set. A numerical scheme is used for solving the problem. Numerical experimentation results are given. Two methods of calculating vertical turbulent pulse and latent and sensible heat fluxes over the ocean are described. One of the methods is based on the similarity theory for the ocean surface atmospheric layer, making use of certain known universal functions of the atmospheric parameter distribution. The other one is based on integral aerodynamic formulas. Turbulent fluxes for conditions of tropical hurricanes Inez (1966) and Hilda (1961) , as well as storm conditions at OWS PAPA (50° N, 145° W) were determined using the above relations with one-dimensional modelling of air-sea interaction. Stationary transport generation in the ocean surface atmosphere induced by the ocean surface temperature oscillations is analyzed. On the basis of the Boussinesq approximation, a problem has been formulated whose solution leads one to conclude that an essential stationary flux in the direction opposite to that of wave propagation is possible. It is also shown that a vertical gradient of the average temperature occurs as a result of work that is carried out by buoyancy forces per unit time. A technique for computing heat flux by radiation is suggested on the assumption that small-scale moisture fluctuations in the integration cell obey certain laws of statistics. It enables one to take into account the cloud water content, cloud specific humidity, and boundaries. This statistical approach makes it possible to take into account moisture phase transformations, diagnose cloudiness, and calculate radiative fluxes from unified theoretical standpoints.
Demetrashivilly
Grishakov, F. F., S. N. Dubovitsky, N. F. Pogodin, and Yu. I. Shalatov. 1986. Investigation of the atmospheric structural characteristics and conditions of atmospheric heat exchange with the ocean in the area of the Newfoundland energetically-active zone. Hydrometeorological regularities of mid-latitude energetically-active zone formation. P. I. M., pp. 74-82.
The results of higher-resolution upper-air soundings of the atmosphere in the subpolar hydrological front region are considered. It is shown that the effect of the underlying surface thermal conditions is observed to at least 5 km height. The major reason for the polar atmospheric front formation and the active cyclogenesis region is the presence of a hydrological front.
Ingel, L. Ch. 1986. On the large-scale dynamic effect of the heat source in a uniform layer of rotating fluid (linear approximation). Proc. Exper. Meteorol. Inst. Goskomgidromet. 39/122:118-130.
Disturbances that are introduced by the heat source to pressure and speed fields of a uniform ideal fluid are studied in a linear approximation. Estimates show that a neutrally stratified atmospheric layer is easily perturbed by relatively low-intensity heat sources. Along with the general solution, cases of a stationary source and periodic sources are analyzed in detail, as well as the evolution of disturbances after an abrupt cessation of heat source action. A nonlinear integral model of turbulent convective jets initiated by vertically stretched heat sources is analyzed. The accurate and approximate solutions found show, in particular, that in the case of stable stratification and heat release increasing with height, jets are characterized by neutral buoyancy: buoyancy increase in each element of the jet due to heat release is compensated (accurately or approximately) by buoyancy decrease due to its ascending to denser medium layers. The characteristic ascending speed is defined by the formula: w(z) ~ Q(z)/( -a ) where Q is the intensity of the heat source (in °C), z is the vertical coordinate, is the atmospheric lapse rate -dT/dz, T(z) is the temperature of the medium, and a corresponds to neutral stratification. A modified dimensions analysis based on different and independent-length scale dimensions for vertical and horizontal directions is used for the analysis of turbulence structure in an unstably stratified surface layer of the atmosphere. Special emphasis is placed on the analysis of spectrum shapes of turbulent speed and temperature pulses in the region of wave numbers that correspond to large-scale anisotropic disturbances. The theoretical results obtained are compared with the experimental data available. An atmospheric constant-flux layer parameterization model is formulated to be used in numerical models of hydrodynamics of the atmosphere. The effects of the molecular properties of the air in close proximity to the underlying surface as well as thermostatic and hydrostatic stability effects are taken into account in estimating heat, moisture, and momentum fluxes. The algorithms are described. The influence of incorporated effects are shown on the example of standard ship data processing. Khodakov, V. G. 1989. Current climate stability and variability as it relates to growing season in the U.S.S.R. Moscow. Nauka. pp. 151.
Karimberdiyeva
The research is based on the calendar of successive change of macrocirculation processes in the Northern Hemisphere, which was compiled mainly at the Institute of Geography of the Academy of Sciences of the U.S.S.R. over the period 1899-1985. The atmospheric circulation, through synoptic processes, controls heat and moisture distribution processes, thus maintaining their balance. The constancy of surface air temperature and precipitation fields (major climate indices) facilitates balance maintenance. In individual years, the variability of circulation disturbs the heat and moisture balance that causes air temperature and precipitation anomalies. Climate variability however is not very well pronounced within a decade (the minimum time scale of climatic averaging).
Khvorostyanov, V. I. 1988. Research using a three-dimensional numerical model of fog and cloud dissipation with solar heating of a nonuniform albedo surface. Proc. Central Aerol. Obs. 171:62-72.
The general structure of a three-dimensional numerical model designed for calculating meteorological field disturbances caused by nonuniform radioactive heating the underlying surface is described. A method and algorithm are described for computing solar radiation in the atmosphere, taking into account the presence of a few dissipating and absorbing substances. The structure of three-dimensional temperature fields, fields of radiation and heat balance, turbulence, water content, and visibility range in fog and cloud in the course of their dissipation over a black spot with an albedo A = 0.1 surrounded by snow surface with an albedo A = 0.7 is described. The size of the spot is chosen to approximately imitate fog and cloud dissipation either over a runway and the surrounding constructions or over several parallel runways. It is shown that, with a large enough spot, the airport can naturally be opened in the daytime. The climate research program, according to the coordination plan "Geography" (Institute of Geography of the USSR), is devised to define the climatic effect of land-atmosphere interaction. Heat and moisture transfer from the land surface is discrete because it is mostly concentrated in energetically active zones. Methods for determining heat and moisture fluxes in natural and man-made landscapes, as well as river basins in certain areas at a regional level are still to be developed. The scientific and practical value of the program lies in determining the regularities of differentiating the geographical environment in connection with peculiarities of heat and moisture exchange and the sensitivity of the climatic system to changes in the land surface. It also lies in compiling geographical forecasts of natural environment changes and using the results obtained in climate forecasting. Field observations; plotting different scale heat-balance maps; developing computational formulas and formulas for parameterization of heat and moisture fluxes of different size areas, regions, zones, etc.; investigations aimed at establishing the dynamics of heat-balance components of different zones; and studying the effect of land surface on climate formation are all suggested as research methods. The mixing layer height, which is used in the operational practice of forecasting meteorological conditions of air pollution, is compared with the turbulence exchange coefficient, which is computed in heat and moisture exchange problems as an index of vertical mixing with different types of air temperature vertical distribution. The usefulness of incorporating the turbulence coefficient computed value as an additional predictor in the scheme of forecasting meteorological conditions of air pollution is shown.
Krenke
Kuznetsov
Levin, V. V., and Khvorostyanov, V. I. 1988. Modelling of minor constituent transport in the atmospheric boundary layer taking into account temperature and turbulence diurnal variations. Proc. Central Aerol. Obs. 170:17-25.
A two-dimensional nonstationary mathematical model of minor constituent transport in the atmospheric boundary layer is formulated. Diurnal variations of long-wave and short-wave radiation fluxes are calculated as well as their effects on the temperature, dynamic characteristics, and various heat balance components of the underlying surface. The spatial distribution of the relative concentration of the minor constituent from a constant linear source lifted above the surface at different time of the day is studied.
Loginov, V. F., and E. V. Rocheva. 1990 . Relationship between the characteristics of air-sea energy exchange and variations of 500-mb height and air temperature. Proc. Main Geophys. Obs. 531:16-24.
Synchronous relationships are described between energy exchange characteristics for 1953-1972, calculated from observations of five weather research vessels and the Northern Hemisphere 500-mb grid point atmospheric circulation parameters. The net and virtual heat fluxes, momentum flux, clouds, and total solar radiation proved to be the most informative energy exchange characteristics. As for asynchronous connections between air temperature and hydrothermal coefficient (HTC) for economic regions, they were most closely correlated with air humidity and net heat flux. The data given in the paper confirm the usefulness of the above characteristics when forecasting temperature and HTC for economic regions. The major heat balance components of the underlying surface in the Mod-Bank area were estimated on the basis of the "Weddell-POLEX-81" expedition. The sea-surface radiation balance was characterized by rather well-pronounced diurnal variations. Its amplitude was about an order of magnitude higher than that of vertical turbulent fluxes of sensible and latent heat. During most of the day, the radiation balance was negative, was directed towards the underlying surface, and was positive only for a short period at night. An increase in the radiation balance value from the north to the south, with a maximum near the supposed Weddell Polynia, was observed. Turbulent heat fluxes during the experiment were insignificant and mainly positive. Their absolute values were so small that the heat flux from the underlying surface to the atmosphere appeared to be negative. It has been shown experimentally that, given the positive water-air temperature difference, the occurrence of splashes in the water surface air layer results in a temperature inversion in the profile that originally diminished monotomically. The role of radiative heat exchange in the evolution of atmospheric boundary layer characteristics is analyzed by using an integral model of the nighttime boundary layer. Two radiative heat influx parameterization methods are considered. Results of comparisons with a multilevel model are given. The possibility of using an integral model for estimating field characteristics is discussed.
Melkaya
Perkauskas, D. Ch. 1980. On calculating the development of an urban heat island of a city. Atmos. Phys. Vilnius 6:107-120.
A nonstationary problem describing the propagation of a "heat island" from a flat surface source and the occurrence of a local "city wind" is discussed. The solution of the set of equations obtained makes it possible to estimate the difference between the "heat island" temperature and that of the surrounding area as well as its vertical propagation.
Perkauskas, D. Ch. 1980. Heat propagation from a surface source. Atmosph. Phys. Vilnius 6:98-107.
The propagation of a "heat island" from a flat surface source, for example, a lake whose water is used for cooling large nuclear or thermal power plants is investigated. A city can also serve as such a source. The numerical solution of the diffusion equation obtained is a difference between the heat island and the surrounding area. It makes it possible to estimate the horizontal and vertical pollution propagation with different wind speeds. Computations and analysis of latent heat horizontal flux and horizontal divergence fields over Kuroshio were performed using ship aerological long-term averages for November 1982. It is shown that in 1982 the area in question was a "source" of latent heat for the East Pacific. This was one of the reasons for the shift of intense cyclonic activity to the east of its average long-term position.
Poodov, V. D., and S. A. Petrichenko. 1986. Thermal structure of the ocean surface air layer and heat exchange in the tropics. Proc. Exp. Meteorol. Inst. Goskomgidromet. 39:106-112.
Results of investigating the water surface air layer (SAL) pressure during the TYPHOON-81 expedition in September-December 1981 in the Philippine and South China seas are presented. It is shown that there is always a temperature inversion in SAL under several types of meteorological conditions. Two SAL structure types are specified characteristic of cases with or without direct solar radiation. Energy exchange in the case of direct solar radiation has an "explosive" character. During the daytime, two "turbulence explosions" were observed, while at nighttime and with overcast skies, no explosions were observed. A sharp increase in humidity in the SAL occurred during explosions, and lower-layer cumulus started to form. A method of energy flux parameterization with cyclic processes in environments is suggested. The method has a thermodynamic substantiation for systems close to equilibrium. Thermal and mechanical energy parameterization systems for the ocean and atmosphere and their interface are considered by using the method as applied to air-sea interaction [processes in their seasonal variation (i.e., to quasi-static motion systems)]. The system is satisfactorily described by using six independent parameters, four of which describe the major peculiarities of seasonal energy fluxes. The novelty lies not only in finding the energy sources but also their sinks. There is also the potential of creatively expanding the parameterization system by increasing the number of main parameters on the basis of the general structure of the energy flux expression that incorporates a cyclic thermal process. A method is suggested that allows, without any preliminary spectral processing, natural separation of the atmospheric large-scale heat transfer "oscillatory" component from the seasonal cycle on the basis of annual surface temperature oscillations. The method is based on the identification of integral cycle heat transfer with temperature oscillation phase characteristics. Such an approach makes it possible to change over from meridional wind component data containing considerable noise to noise-free temperature data. Using this method, the authors managed to obtain a more detailed microstructure of large-scale circulation cells in the surface atmosphere compared with existing results. Temperature inversions of 10 in a 300-m layer are analyzed by using three-level data from the Experimental Meteorology Institute high meteorological tower over the period [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] . The recurrence and duration of vigorous inversions as they relate to time of day, clouds, and wind speed and direction is considered. As a result of analyzing radiosonde data for the station Dolgoprudnoye and synoptic maps, it is shown that, as a rule, vigorous inversions commonly occur in anticyclonic situations with strong radiational cooling when inversions become stronger as a result of either weak heat advection aloft or sinking of higher inversion layers to the 300-m height. Results from calculating atmospheric boundary layer characteristics for Moscow and suburban stations are given. The urban effect on the boundary layer characteristics is analyzed. For revealing the thermal effect of the city, surface sublayer gradients were calculated, as well as ground temperature differences and boundary layer characteristics: external and internal stratification parameters and turbulent heat flux. Heating due to urban energy sources is easily traced. The dynamic speed, boundary layer height, maximum turbulence coefficient, and surface wind were considered in identifying the dynamic influence of the city. The change in these characteristics confirms an increase in turbulence over the city and the presence of an inhibiting effect. Changes in integral characteristics of the main stream are analyzed. A dynamic and thermal trace of the city has been confirmed. Thermal and dynamic effect estimates were obtained. The possibility of a model to calculate boundary layer conditions for urban and suburban areas was confirmed. Relationships between heat balance components were estimated. Also, characteristics of heat and moisture exchange in the surface air and their time variability and correlation structure for the summer season were calculated using Southern Ukraine heat-balance station data from . Changes in the surface air parameters were considered to be dependent on the area humidity.
Rudakov
Schneidman
Semyonova
Sherstyukov, B. G., and R. H. Reitenbach. 1990. Vertical atmospheric temperature and humidity profiles under different cloudiness and circulation conditions. Proc. RIHMI-WDC. 143:70-82.
Climatic vertical air temperature and humidity profiles for a surface to 30 km under different total cloud amount conditions were obtained for several U.S.S.R. stations. The profiles take into account diurnal and annual variations of meteorological parameters. Analysis of variance was performed and estimates of the cloudiness contribution to the total air temperature variance at different levels were obtained from the surface level. Conditions were isolated under which air temperature is significantly affected by clouds. An integrated comparative analysis was performed in which data from the Moscow station were used and in which the roles played by total and low cloud amount and synoptic situation in forming the tropospheric and stratospheric temperature/humidity profiles were determined. It is shown that clouds have a pronounced effect on temperature profiles (10% contribution to total variance) in the surface and boundary layer atmosphere at any time of the day in winter and in the daytime in summer. This being the case, the fraction of the surface temperature variance due to cloudiness amounts to 20-50% in winter and 10-30% in the daytime in summer for most of the U.S.S.R. stations. Higher up, the effect of clouds diminishes. Cloud amount is connected with synoptic situation; however, the circulation conditions and radiative processes, which are controlled by clouds, affect thermal conditions differently. Alternating cyclonic and anticyclonic conditions account for 10-16% of the temperature variance in Moscow in the 1-8 km and 12-14 km layers, whereas changes in cloud amount affect only the subcloud layer temperature, with a maximum effect at the earth's surface. Low cloudiness conditions in wintertime in Moscow account for 35% of the temperature variance and 37% of the humidity variance at the surface, whereas total cloudiness conditions account for 23% of the temperature variance and 21% of the humidity variance. Various techniques were used to calculate sensible and latent heat turbulent fluxes (TF) from heat balance component field measurements made in August 1986 and July 1987 on the plateau Kinjal (Central Caucasus north slope), and the results were compared. By using similarity theory and dimensions, essential errors arose in calculating TF. The following scheme for using heat balance observations to calculate TFs for a high-mountain plateau is offered. Using statistical data on surface air temperature and the vertical humidity profile, a layer of TFs, which is constant with respect to height, is selected for the areas in which air mass advection from the neighboring areas plays an essential role. TFs are then calculated by using some of the methods commonly used for this layer. It is found that TF is best calculated by using the Bowen method. A method for calculating characteristics of the atmospheric boundary layer is suggested. The method uses a closed set of equations, including the equations of motion, heat influx, turbulence energy balance, and turbulence scale, and makes it possible to obtain turbulence condition characteristics for the atmospheric boundary layer. The peculiarities of the model of the atmospheric boundary layer (ABL) over the ocean are discussed. ABL interaction with the disturbed surface involves energy exchange between two media formed by kinetic energy fluxes of differing nature. Incorporating the moving underlying surface relief is necessary for taking into account the energy exchange. The problem must be formulated with the identification of the wave sublayer and the overlying part of the atmospheric boundary layer. A fixed neutrally stratified ABL is considered. Two input equations are used: one for longitudinal and vertical (in the wave sublayer) velocities and the other for longitudinal and transverse (in the upper atmosphere) velocities. The problem is reduced to a single 4th order equation by introducing the stream function. Tangential stresses are introduced according to the Boussinesq equation. The turbulence coefficient is determined by a conventional method through turbulent energy and dissipation. Boundary conditions are given in detail. The results of numerical experimentation with the model will be considered in future publications.
Simonov
Simonov, V. V. 1991. Numerical experiments of computing energy exchange in the ocean-atmosphere system with different methods of setting the surface velocity. Proc. Main Geophys. Obs. 530:3-12.
Results of numerical modelling of the air flow structure over a rough surface under varying surface velocity conditions at the interface are considered in the paper. The correct choice of the boundary condition is especially important for calculating energy flux due to friction forces.
Sizov, A. A., and V. K. Kosnyrev. 1982. Thermodynamic interactions of the ocean and the atmospheric boundary layers near the northern boundary of the intertropical convergence zone. First GARP Global Experiment, 1978 -1979 Many characteristics of disturbances in air-sea boundary layer thermodynamic interactions are closely related with the ITCZ. The ITCZ influence on the boundary layer contributes to the correlation of thermal and dynamic fields and changes the scale of energy fluctuations. The correlation between the latitudinal ITCZ displacement and the space variability of the salinity field in its subsurface maximum layer is rather high. The latitudinal displacement of the ITCZ is simultaneous with that of the intertrade wind countercurrent. A method for computing surface heat and moisture fluxes is suggested that takes into account mutual effects. The air temperature gradient-air pressure gradient relationship is found to depend on the air temperature and agrees with experimental data rather well. The calculated daily vertical moisture transport velocity is lower than the daily integral coefficient of external diffusion for a water surface by a factor of 2.3 and ranges from 0.001 to 0.008 m/s. The dependence of the planetary boundary layer (PBL) height on heat and momentum turbulent fluxes near the earth's surface is studied with the help of a numerical model. Equations for horizontal wind speed components, the equation of the first law of thermodynamics, and the kinetic energy balance equation were used as basic equations. Closure is achieved by introducing a semi-empirical relation for turbulence scale. The dependence of the PBL height on the stability parameter is also studied. It is pointed out that the ability to model the PBL can be improved by incorporating the transfer equation for kinetic energy dissipation. Enthalpy, latent heat, and potential energy influxes caused by large-scale divergence and vertical velocity are considered for both a weak and well-developed intertropical convergence zones (ITCZs).
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